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The present jnvention relates to ball and socket joints
and more particilarly to the construction of ball joints
. such as are used in automotive suspension’ and steering

“gystems.

_In the present state of the automotive art it is common
practice to provide ball and socket type joints for con-
necting .the outer ends of the upper and lower support
arms of an independent front suspension to the upper and
lower ends of .the wheel spindle and at the inner and
outer ends of the steering tie rods.: These ball joints
have been constructed by a great variety of methods in-
cluding processes employing.moldable synthetic resins.

The present invention constifutes an improvement in
the manmuiacture of ball and socket joints. where syn-
thetic resinous materials are used. This invention pro-
vides a sock-like piece knitted from low {riction plastic
fibers, such as fibrous linear polyethylene or tetrafiuoro-
ethylene,. as the bearing surface in contact with the ball.
The knitted sock is thien fitted over the sphefical end of
a stud or ball portion of a point. A cushiony barrier
layer of an elastomeric plastic is molded about and inter-
lacing the sock liner. The sock with the barrier layer
i3 then positioned about the ball and the assembly held
in-the socket by any one of several methods, such as by
injecting a moldable plastic ‘material bstween the outer
surface of the plastic coated sock and the inner surface
of the socket.

An alternate method of holding the sock in place in-
cludes separately molding the. plastic backup piece, heat-
ing the piece until it approaches a plastic state and then
snapping it over the covered. sock.

When secured about the ball, the sock serves as a low
friction liner for the socket. - Regardless of the particular
method empleyed to position the sock, it is to ‘be retained
firmly. against the ball to provide an initial friction load-
ing of the joint to prevent a sloppy action in operation.

It is an obiect of the present inveation to provide a
bail joint assembly adapiable fo automobile suspension
systams and other uses that require a joint characterized
by its simplicity, economy of manufacture and superior
operaticn.

It is a further object of the present invention to pro-
vide a ball and socket type joint assembly having a
kaitted plastic member which forms a tow friction surface
for the socket in sliding contact with the ball pertion of
the joint.

it is- also an object to provide a ball joint of this in-
vention in which a low friction knitted liner is placed
over a-ball and an elastomeric material layer is inter-
posed between it and the socket.

It is still another object to provide in-such a joint hav-
ing' a low friction  knitted liner, means for preloading
the joint by securing or pressing the liner tightly against
the ball.

These and further objects of the present invention will
become apparent from the following description and the
accompanying drawings, in which:

FIGURE 1 is a front elevational view of an automotive
front suspension incorpeorating a bail joint construction
in accordance with the present invention;

FIGURE 2 is an elevational view partly in section
of the ball joint used in FIGURE 1;

FIGURE 3 is an exploded view of the components used
to.form the joint of FIGURE 2;
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FIGURE 4 is an elevational view in section of the low
friction liner;

FIGURE 5 is a-bottom and plen view of the backup
piece, and

FIGURE 6 is a sectional view taken along section
lines 8—6 of FIGURE 5.

Referring now to the drawings for a more  detailed
description of this invention wherein like reference nn-
merals throughout the various views identify like parts,
FIGURE 1 shows a portion of an automotive independent
front suspension system which includes a frame or struc-
tural member 10 that pivotally supports upper and lower
whecl support arms 12 and 14, respectively.

The inner end of upper arm 12 is pin mounted at 16
to a bracket 17 carried by the frame member 18. The
inner end of the lower support arm 14 is pin mounted
at I8 to another portion of frame member 10. The
outer ends of the arms 12, 14 are provided with ball joints
20 which are connected to a steerable wheel spindle 22.
The spindle 22 rotatably carries a wheel and ‘tire assem-
bly 24 on a stub axle 25.

The upper and lower ball joints 2¢ are identical and
permit universal ‘movement between the spindle 22 and
the arms 12 and 14 as required for steering the wheel 24
or for jounce and rebound deflections induced by road
conditions.

As seen in FIGURES 2 and 3 the ball jeint 20 is com-
prised in part of a stud member 26 having a ball ot spheri-
cai head 28, upper and lower socket members 3¢ and
32, and a low friction liner 33 which slidably receives
the ball 28.

In the present invention the low friction liner 33 is
of composite consiruction, having a sock shaped piece
34 with an cuter coating 36. The sock 34 is fabricated
from a low friction synthetic resinous material which
may, for example, be tetrafluoroethylene.  Fibers of the
low friction plastic are knitted in a conventional faskion
to form the sock 34. - Being knitted, it is stretchable and
can therefore be made slightly undersize so that when it
is fitted over the ball 28 it will stretch to hug the ball
28 tightly.

The completion of the low friction’ liner 33 requires
piacing the sock 34 over the ball 28 or over a die of simi-
lar shape. The barrier coat 3% is formed about the
sock 34 by any of several methods such as dipping, spray-
ing, or molding. This barrier ‘coat 36 is a relatively
hin layer and its material selected from that group. of
elastomeric ‘plastics which will adhere te. the sock ma-
terial. Where the sock 34 is formed of tetrafiuoroethyl-
ene it has been found that rubber will work satisfactorily
as the barrier coat 36, Where .a low- friction plastic
material such as tetrafluorcethylene or linear polyeth-
ylene is used for the sock 34 and it is held tightly against
the ball 28, the friction is' proportienal to-the velocity
and frequency of movement between the ball surface and
the liner surface. . As the velocity or frequency of rela-
tive movement increases the friction will also increase;
This characteristic is sometimes . referred to as viscose
dampening. Such a quality in a ball joint suspension
syster for auntomobiles is highly desirable as it reduces
wheel fight at high speed.

In order to make maximum efficient use of the rzlas
tively expensive low friction plastic materials: the sock
34 is knitted from strands or threads. Because that por-
tion of the liner 33 is knitted to shape, there is no excess
material or scrappage as compared with other .methods
of fabrication of a liner, for examgle, forming 2 liner
by puliing a flat piece of plastic to shape overa die.

Means are provided to hold the low friction liner 33
about the ball 28 within the socket parts 3¢ and 32. Such
means include placing the liner 33 about the ball 28, in-
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serting the ball 28 between the socket parts 3¢, 32 and
injeciion molding a plastic backup layer through an open-
ing provided in one of the socket parts into the cavity
between the socket paris 38, 32 and the barrier coat 36.
In this moelding operation the barrier coat 36 serves to
prevent the bleed-through of the backup material and to
permit the sock 34 to be bonded into position.

In accordance with this method of comstructing the
joint 28, the material for the backup layer is selected
from that group of plastic which will shrink upon mold-
ing. This characteristic will preload the joint 20 in order
to provide appropriate dampening qualities desired of a
good ball joint. With this method the backup layer may
be a casting resin such as epoxy or molded of nylon re-
inforced with fiberglass, These are examples of but two
of several acceptable materials.

An alternate method of holding the low friction liner
33 in position provides for the formation of a separate
backup piece 38. In this construction the backup piece
38 is molded of a thermoplastic to a generally cup shape.
The skirt of the cup is provided with an inner surface
which converges slightly inwardly as at 49 and several
axial slits 42 are provided about its edge.

The cup 38 is formed of a rigid plastic and is normal-
1y too stiff to be slipped over the liner 33 and ball 28.
Therefore, the premolded backup piece 38 is heated until
it is soft enough to permit the piece to be snapped over
the liner covered ball. This may be done as a separate
heating operation or it may be done at the time the back-
up piece 38 is still warm from its original molding
operation,

In order to assemble the joint 26 of FIGURE 2, the
liner 33 is stretched over the ball 28, the backup piece
38 is snapped over the liner 33 in a heated condition and
the socket parts 30, 32 are closed about the assembly.
The socket paris 30, 32 are secured together by bolting,
riveting or other appropriate means. These several pieces
are selected of such dimension so that the liner 33 is held
snugly against the ball 28. As seen in FIGURE 2 the
skirt pertion of the cup shaped piece 38 is bent inwardly
by the pressure of the lower socket part 32 so as to sur-
round the liner 33. This construction provides for a pre-
stressing of the low friction fibers of the sock 34 and the
required preloading of the joint.

The elastomeric barrier coat 36 serves a very important
function of acting as a cushion in the finished ball joint
in addition to its other properties, Although great care
is taken to machine a perfectly spherical ball 28 it is not
‘entirely possible to avoid some out-of-roundness. Simi-
larly, the backup piece 38 may not be dimensionally
true. While these irregularities may be very small, they
are sufficient to affect the smooth operation of the joint.
By inserting an intermediate elastomeric layer, irregulari-
ties which exist in the surface of the ball 28 and in the
backup piece 38 will be compensated for during the
articulation of the joint by the deformation of the elas-
tomeric barrier coat 36.

Further improvements of the joint 20 of FIGURE 2
include means for assuring that the liner 33 will not move
relatively to the backup piece 38, This can be done by
molding a rough exterior surface on the barrier coat 36
or in the alternative providing an adhesive on the ex-
terier surface of the liner 33 so that when the joint is
assembled the parts will be cemented together. Simi-
larly, an adhesive may be injected between the piece 38
and the socket parts 30 and 36 to prevent relative move-
ment between those parts.

In accordance with the present invention, a superior
ball joint is provided which may be manufactured by in-
expensive and simplified methods. Further improvements
may occur to those skilled in the art which will come
within the scope and spirit of the appended claims.
Where particular materials have been suggested, sach as
has been done for purposes of illustration and not limi-
tation, equivalents may be substituted for the satisfactory
practice of this invention.
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We claim:

1. A joint assembly having ball and socket parts and
liner means interposed between said parts, said limer
means comprising a low friction fabric piece positioned
about said ball part, said piece being characterized be-
fore its assembly in said joint by its being of sock shape
and both flexible and stretchable, the interior size of said
picce being sufficiently less than the exterior size of said
bail part so that when said piece is stretched and posi-
ticned about said ball part it will be in snug bearing con-
tact with substantially more than a hemispherical portion
of said ball, a premolded hard backup member surround-
ing said piece, said member being of a generally cup
shape with a partially spherical internal configuration,
said member being hard at ambient temperatures and
pliable at an eievaied temperature, said member having a
mouth portion of smaller ‘diameter than its greatest.in-
ternal diameter, said member having slots dividing said
mouth portion into circumferential spaced apart segments.

2. A method of making a joint assembly having ball
and socket parts comprising the steps of: forming a sock
shaped stretchable bearing liner of a single continuous
layer of low friction fabric, said liner being formed to
have an internal size iess:than the external size of said
ball, covering said liner with an elastcmeric layer, stretch-
ing said liner and positioning it about said ball, mold-
ing a separdte cup shaped backup riece, said piece being
substantially rigid at rocm temperature and pliable at an
elevated temperature, said piece having an opening of
less size than the exterior size of said elastomeric layer
when said liner is positioned about said ball, positioning
said piece about said elastomeric layer when said piece
is at a sufficiently elevated temperature as to be pliable,
and enclosing said backup piece between sheet metal sock-
et members.

3. A method of making a joint assembly having ball
and socket parts comprising the steps of: forming a sock
shaped stretchable bLearing liner of low friction fabric,
said liner being formed to have an internal size less than
the external size of said ball, stretching said liner and
positioning it about said ball, molding a separate cup
shaped backup piece, said piece being substantially rigid
at room temperature and pliable at an elevated tempera-
ture, said piece having an opening of less size than the
exterior size of said liner when positioned about said ball,
positioning said piece about said liner when said piece
is at a sufficiently elevated temperature as to be pliable,
and enclosing said backup piece between sheet metal
socket members. .

4. A method of making a joint assembly having ball
and socket parts comprising the steps of: forming a bear-
ing liner and positioning it about said ball, molding a sep-
arate cup shaped backup piece; said piece being substan-
tially rigid at rcom temperature and pliabie at an ele-
vated temperature, said piece having an opening of less
size than the exterior size of said liner when positioned
about said ball, positioning said pisce about said liner
when said piece is at a sufficiently elevated temperature as
to be pliable, and enclosing said backup piece between
sheet metal socket members,
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